
NASA TECHNICAL TRANSLATION 
m 
-T 
3 

- 

w 

NASA TT F - 1 1 , 4 4 9  

THE D I R E C T  ADSORPTION OF C02 BY Q U I C K L I M E  

a 
a z Yoshio Ohno 
cn 

I 
I 

T r a n s l a t i o n  of an a r t i c l e  frofn t h e  
Japanese ournal: 

Gypsum an b' Lime,  No. 28, pp. 22-26, 1 9 5 7  

8 
3 
0, 
G 
=! 

2 (CATEGORY) ' 

N A T I O N A L  AERONAUTICS AND SPACE A D M I N I S T R A T I O N  
WASH I NGTON, D. C .  20546 MARCH 1 9 6 8  



THE DIRECT ADSORPTION OF C 0 2  BY QUICKLIME 

by 

Yoshio Ohno 

(As0 Sangyo Co., L td . ,  Tagawa P lan t )  

ABSTRACT. An a n a l y s i s  of the d i r e c t  r eac t ion  be tween CaO 
a n d  C02 gas t o  form CaCO 

exp la in  t h e  r e t en t ion  of CaCO w i t h i n  l u m p s  of l imestone 

a f t e r  c a l c i n i n g ,  and the readsorpt ion of C02 by CaO upon  

cool ing  of t h e  i n t e r i o r  of t h e  l u m p s .  A h igher  volume 
of C O  was adsorbed by CaO which had been  ca lc ined  a t  

lower temperatures .  Glazed q u i c k 1  ime had lower po ros i ty  
and consequently lower adsorp t ion .  

a t  500-700°C was performed t o  3 
3 

2 

1. In t roduc t ion  

/23* - Any d i scuss ion  o f  t h e  carbonat ion of quickl ime normally involves  t h e  
CaO ;t Ca(OH)2 + CaCO r e a c t i o n  a t  normal temperature .  The d i scuss ion  which 

fo l lows ,  however, concerns t h e  d i r e c t  r e a c t i o n  between CaO and C 0 2  atmosphere 

a t  temperatures  of 500-700°C which r e s u l t s  i n  t h e  formation of CaC03.  

When l imestone i s  ca l c ined  i n  a lime k i l n  ( v e r t i c a l  k i l n ) ,  t h e  quickl ime 
i s  moved t o  a coo l ing  bed subsequent t o  t h e  te rmina t ion  of t h e  decomposition 
r e a c t i o n .  
when t h i s  is  done. The f irst  of t h e s e  i s  when some CaC03 remains wi th in  t h e  

lumps. Even though t h e  su r face  temperature may be below t h e  r equ i r ed  decom- 
p o s i t i o n  temperature ,  a s l i g h t  r e a c t i o n  cont inues  t o  take p l ace  wi th in  t h e  lump 
which i s  caused by an accumulation of thermal energy. 

t h i s  r e a c t i o n  a t tempts  t o  escape t o  the  o u t s i d e ,  a l though t h i s  is  impossible  
because t h e  s u r f a c e  of t h e  lump has a l ready  cooled.  

by t h e  C a O ,  c r e a t i n g  t h e  e f f e c t  of only p a r t i a l  c a l c i n a t i o n  [ l ] .  The o t h e r  
phenomenon observed has  been when t h e r e  i s  an i r r e g u k r  d i s t r i b u t i o n  of tem- 
p e r a t u r e  wi th in  t h e  cool ing  bed. I n  these  in s t ances ,  although t h e  p e r i p h e r a l  
t empera tures  are  below decomposition temperature ranges,  t h e  temperature  remains 
h igh  i n  s p o t s  where s e c t i o n a l  decomposition cont inues  t o  take p l a c e .  The C 0 2  

which i s  l i b e r a t e d  i s  readsorbed on the  s u r f a c e  of t h e  l imestone on t h e  p e r i -  
phery of  t h e s e  s p o t s  where t h e  decomposition r e a c t i o n  has a l r eady  te rmina ted .  

3 

A t  t h i s  p l a n t ,  it has been noted t h a t  two d i f f e r e n t  phenomena occur  

The C 0 2  l i b e r a t e d  by 

The CO i s  thus  readsorbed 2 

*Numbers i n  t h e  margin i n d i c a t e  pagina t ion  i n  t h e  fo re ign  t e x t .  
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Despi te  t h e  fact  t h a t  t h e  c e n t r a l  po r t ions  were thoroughly ca l c ined  and 
r e t a i n e d  no C 0 2 ,  some remained a t  t h e  su r face  i n  t h e  form of CaCO 

phenomena have not  been i n v e s t i g a t e d ,  and th ings  have been allowed t o  s t and  
j u s t  as they  were i n  t h e  p a s t .  
a r e  descr ibed  below demonstrate,  it has been confirmed t h a t  C 0 2  

combine d i r e c t l y  t o  form CaCO 

becomes p o s s i b l e  t o  expla in  t h e  above phenomena on t h e  b a s i s  of  t h e s e  r e s u l t s .  

These 3'  

A s  t h e  da t a  obta ined  i n  t h e  experiments which 
and CaO 

i n  a C02 atmosphere a t  500-700°C. I t  thus  3 

The w r i t e r  has prev ious ly  r epor t ed  on t he  microscopic examination of  t h i n  
slices of l imestone which had been ca lc ined  under d i f f e r e n t  condi t ions  than  
those  descr ibed  above. 
t h e  d a t a  concerning t h e  inc reases  i n  p a r t i c l e  s i z e  which accompany e l e v a t i o n  i n  
c a l c i n a t i o n  temperature  as well as t h e  a c t i v i t y  of quicklime i n  water were 
given [ 2 ] .  

ra tes  and q u a n t i t i e s  would provide a guide f o r  e s t ima t ing  a c t i v i t y  l e v e l s ,  
p a r t i c l e  s i z e ,  and t h e  temperature h i s t o r y  of quickl ime.  Experiments were 
performed on t h e  C 0 2  adsorp t ion  of var ious types  of  quicklime prepared under 

cons t an t  c a l c i n i n g  temperature  condi t ions .  The r e s u l t s  a r e  given below. The 
l imestone used f o r  t h e s e  experiments,  f u r t h e r ,  was f i n e  c r y s t a l l i n e  l imestone 
from Funaj iri . 

On t h e  b a s i s  o f  measurements made of  p a r t i c l e  d iameters ,  

I t  thus  appeared p o s s i b l e  t h a t  t h e  measurement of C 0 2  adsorp t ion  

2 .  Optimum Carbonation Temperatures 

Thermal weighing was used f o r  t h e  experiments i n  t h e  carbonat ion of  quick- 
lime. A Kipp's gene ra to r ,  thermal s c a l e ,  and vacuum pump were connected t o -  
g e t h e r  as shown i n  Figure 1. 

Equ i pmen t  
..r, wnen the  C 0 2    as 2assed through powdered cq lc ined  l imestone,  t h e r e  was good 

i n i t i a l  con tac t  between t h e  C02 and the  s u r f a c e  of t h e  test  sample. 

c o n t a c t  was g e n e r a l l y  poor between the  C 0 2  and t h e  sample a t  t h e  bottom of t h e  

d i s h ,  and f o r  t h i s  reason ,  t h e  adsorpt ion throughout t h e  m a t e r i a l  was not  as 
had been expected. 
The s i z e  of t h e  l imestone p a r t i c l e s  was then  changed t o  diameters  on t h e  o rde r  
of 2 mm. 

However, 

Cons is ten t  r e s u l t s  could not  be obtained f o r  t h i s  reason .  
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I n i t a l l y ,  1 . 5  g .  of ground l imestone was placed i n  a t e s t  d i s h .  After 
thorough mixing wi th  a mortar  and p e s t l e ,  it was heated t o  a temperature  of 
930°C a t  a hea t ing  r a t e  of  about 5"C/min. The C 0 2  i n  t h e  l imestone samples 

should have been thoroughly discharged a t  t h i s  po in t ;  however, i t  was he ld  a t  
t h i s  temperature  l e v e l  f o r  f i v e  minutes t o  provide a margin of s a f e t y .  The 
e l e c t r i c a l  power supply was then  c u t  o f f  and t h e  samples h e l d  "as is" u n t i l  
they  had cooled t o  t h e  des i r ed  temperature.  

When t h e  d e s i r e d  temperature  l e v e l  had been reached,  CO was passed through 2 
t h e  ma te r i a l  a t  a r a t e  of 0 .3-0.5 l /min from t h e  gas gene ra to r .  Concurrent ly ,  
t h e  e l e c t r i c  cu r ren t  t o  t h e  oven was turned on aga in  and an e f f o r t  was made t o  
maintain cons tan t  temperature  l e v e l s .  During t h e  course of t h i s  t r ea tmen t ,  
t h e  weight of  t h e  sample of quicklime was measured. 
mental temperature  l e v e l s  a t  100°C i n t e r v a l s  were e s t a b l i s h e d :  200,300,400,500, 
600,700, and 80OoC. 

Seven d i f f e r e n t  expe r i -  

The amount of  weight i nc reases  i s  as given i n  F igure  2 .  

. -  --  _ _  . 

. -60 , gas flow time(min)l 

Approximately maximum weight i n c r e a s e  
(carbonation) was reached a t  about t h e  20 
minute CO gas flow time. The r e a c t i o n  

was continued f o r  a t o t a l  of 60 minutes ,  
however. 
furnace a f t e r  n a t u r a l  cool ing ,  powdered, / 2 4  
and t h e  CaC03 conten t  determined by ig -  

n i t i o n  l o s s  and t h e  ca l c ime te r  method. The 
da ta  obta ined  a r e  presented  i n  Table 1. 

2 

The samples were taken  from t h e  
- 

There is  a temporary i n i t i a l  i n c r e a s e  i n  
CO adsorp t ion  a t  800°C, a l though i f  t h e  C 0 2  2 
input cond i t ions  are made s l i g h t l y  less 
favorable ,  o r  t h e  CO p re s su re  drops ,  d i s -  

s o c i a t i o n  aga in  takes p l a c e  and a f i x e d  
(Re la t ionsh ip  t o  Atmospheric l eve l  of CO adsorp t ion  i s  not  maintained.  

Since t h e  decomposition of  CaC03 t a k e s  

place i n  10 minutes a t  800"C, t h i s  tempera- 
t u r e  l e v e l  i s  inappropr i a t e  f o r  maintaining 

adso rp t ion  r e a c t i o n .  Maximum CO adsorp t ion  occured a t  600°C-700°C. However, 
t h e . a d s o r p t i o n  ra te  was h ighes t  a t  600'C. Since t h i s  was a l s o  t h e  lower of t h e  
two tempera tures ,  a l l  of t h e  subsequent adso rp t ion  exFerizezts were performed ~ 

a t  600°C. I n i t i a l  adsorp t ion  was higher  a t  500°C than had bee:: t h e  

- . L  

Fig. 2 

Ground Quick1 ime 
C02 Absorption Rates o f  2 

Temperature) 2 

2 
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.L 

Table I 
RELAT 1 ONSH 1 P BETWEEN REACT CON 

TEMPERATURE AND C A R B O N A T I O N  . 3 



case  a t  600 and 700°C. 
t h e  o the r  two temperature  ranges.  This  tendency became more and more ev ident  
a t  t h e  400 and 300°C l e v e l s ,  adsorp t ion  becoming r e s p e c t i v e l y  60% and 45% and 
dropping t o  10% o r  less a t  t h e  200°C l e v e l .  

However, l a t e r  adsorp t ion  was somewhat less than  a t  

I n  t h e  low temperature  atmospheres, adsorp t ion  was g e n e r a l l y  completed 
i n  f i v e  minutes.  
minutes,  a t  t h e  600°C l e v e l  i n  15 minutes,  and a t  t h e  700°C l e v e l  i n  20 minutes.  
Th i s ,  and t h e  fac t  t h a t  t h e  r e a c t i o n  progressed very  l i t t l e  beyond t h e s e  
p o i n t s ,  i:s probably a t t r i b u t a b l e  t o  t h e  f a c t  t h a t  even i n  such h i g h l y  porous,  
s o f t  ca l c ined  quicklime as t h i s ,  t h e  su r face  pores  become completely stopped up 
by t h e  swe l l ing  which accompanies CO 

f u r t h e r  p e n e t r a t i o n  of t h e  CO 
s h o r t  pe r iod  of t ime.  

A comparable s t a t e  was a t t a i n e d  a t  t h e  500°C l e v e l  i n  10 

adsorp t ion ,  t h u s  completely b locking  t h e  

and r e s u l t i n g  i n  an a r r e s t e d  r e a c t i o n  i n  a very 
2 

2 

3.  Adsorption of  Unglazed Quicklime a t  Various Temperatures 

The optimum adsorp t ion  range f o r  t he  t e s t  material i n  g ranu la r  form was 
500-700°C. 
f o r  t h e  s tudy  of C 0 2  adsorp t ion  by granular  quickl ime.  

t h e  c a l c i n i n g  temperatures  were v a r i e d .  
moved from s o f t  c a l c i n i n g  t o  hard ca l c in ing  and t h e  a c t i v i t y  of t h e  quickl ime 
p rogres s ive ly  dropped. 
t h i s  change could be confirmed i n  t h e  adsorp t ion  r e a c t i o n  and wi th  t h e  thought 
t h a t ,  i f  such a r e a c t i o n  demonstrated numerical ly  accu ra t e  va lues ,  such va lues  
could p r o f i t a b l y  be used i n  t h e  p repa ra t ion  of t h e  c a l c i n i n g  
i n  t h i s  p l a n t .  Limestone p a r t i c l e s ,  30-40 mm i n  s i ze ,  were ca l c ined  f o r  t h r e e  
hours i n  a n  elema e l ec t r i c  furnace  i n  which t h e  temperature  was r a i s e d  a t  a r a t e  
of 60°C/min t o  930;1,000;1,200; and 1,300"C. 
s i z e  were c u t  f o r  u se  as test  samples. 
been a c c u r a t e l y  measured with a comparator, t h e  samples were p laced  i n  t h e  d i s h  
of a thermal  scale and he ld  a t  600°C while C 0 2  was passed over them a t  a r a t e  

of 0 .3-0 .5  l /min. The l e v e l  of carbonat ion was determined by measuring t h e  
swe l l ing  o r  sh r ink ing  of  t h e  t e s t  samples. The r a t e  of  t h e  weight i nc rease  
r e s u l t i n g  from t h e  adsorp t ion  of CO However, 

t h e r e  was a b s o l u t e l y  no apparent  swel l ing  o r  sh r ink ing  of t h e  samples as a 
r e s u l t  of co2 adso rp t ion .  
of measurements of t h e  tes t  samples 30 minutes l a t e r ,  are given i n T a b l e  2. 
The CO 

ha rde r  ca l c ined  products .  
1 , l O O " C .  
t i o n  i n  quickl ime.  
f e rence  between t h e  i n t e r n a l  and ex te rna l  CO 

g r e a t e r  as t h e  material hardens wi th  c a l c i n a t i o n  i s  a t t r i b u t a b l e  t o  t h e  sh r ink -  
i n g ,  me l t ing ,  and fus ing  of t h e  c r y s t a l s ,  and t h e  c los ing  of t h e  gaps between 

600°C was s e l e c t e d  wi th in  t h i s  range as being t h e  optimum cond i t ion  

We have p rev ious ly  repor ted  on t h e  na tu re  of quicklime c r y s t a l  growth when 
C r y s t a l s  increased  i n  s ize  as c a l c i n i n g  

The fol lowing experiments were performed t o  see whether 

records  w r i t t e n  

Nearly r e g u l a r  cubes of 9-10 mm 
After t h e  size of t h e s e  samples had 

was as i s  shown i n  F igure  3 .  2 

Fur ther ,  t h e  CO exposure condi t ions ,  and t h e  r e s u l t s  2 

adso rp t ion  ra te  decreased p rogres s ive ly  as t h e  type  of sample changed 
from t i e  s o f t  ca l c ined  material such as t h e  930°C ca l c ined  quickl ime t o  t h e  - /25 

The drop i n  adso rp t ion  was p a r t i c u i a r i y  d rz i i a t i c  3t 

I t  i s  a l s o  thought t h a t  t h e  reason  f o r  t h e  inc reas ing  d i f -  
Th i s  change i s  very  c l o s e l y  r e l a t e d  t o  t h e  na tu re  of c r y s t a l  forma- 

adsorp t ion  ra tes  which grows 2 
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t h e  c r y s t a l s  by t h e  mel t ing  o f  impur i t i e s  
contained wi th in  t h e  m a t e r i a l .  These 
changes o b s t r u c t  t h e  p e n e t r a t i o n  of  CO 

i n t o  t h e  quicklime as does t h e  l o s s  of  
i n t e r - c r y s t a l  spaces  on t h e  s u r f a c e  J f  
t h e  ma te r i a l  as a r e s u l t  o f  t h e  adsorp- 
t i o n  of  t h e  gas i n t o  a very few pores  
which are p resen t  t h e r e .  
l e n t  t o  what happens when water i s  
poured over  lumps o f  unglazed quickl ime,  
when it runs  r i g h t  o f f  t h e  su r face  of 

,. t he  lime and does not ,  even momentarily, 
pene t r a t e  i n t o  t h e  material. 

2 

This  i s  equiva- 

I 

, 

- CO,  gas flow 
L 

t i m e  (min) ~ 4. Absorption of Sodium Chloride Calci-  
nated 0 u i c k l i m e  w i t h  Varied Calcined - 

Fig. 3 "Pa*. F" Tempe r a t u res  
Calcination Temperature and C&* 

Absorption Velocity in 
UnglazkkPQuickl ime 

0.1% of  t a b l e  sa l t  was added t o  
l imestone and observa t ions  l i k e  those  
descr ibed above were made o f  t h e  c r y s t a l  
s t r u c t u r e .  Limestone was ca l c ined  a t  

930, 1000, 1100, and 1200°C and C 0 2  was brought i n  con tac t  under exac t ly  t h e  

same cond i t ions  as those  app l i ed  f o r  t h e  unglazed quickl ime.  
a r e  given i n  F igure  4 and Table 3 .  

The d a t a  obtained 
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0 
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13 

13.6 
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79.3 
77.6 

79.36 0 
78.0 0 I .  

0 
0 
0 
0 
0 '  
0 

13.2 11.0 17.6 

Table 2 
C A R B O N A T I O N  L E V E L S  OF U N G L A Z E D  Q U I C K L I M E  

. C A L C I N E D  AT V A R I O U S  TEMPERATURES 
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Table 3 .  
CARBONATION OF S O D I U M  C H L O R I D E  

W H E N  C A L C I N I N G  TEMPERATURES 

I 
a, 
w 
C 
a, 
V 

a, 
L 
U 

a, 
-0 .- 
v) 
c, 
3 
0 

a, 
1 
+I 

a, 
0 
m 
I 

66.0 61.7 -4.3 60.4 
36.8 42.2 6.4 39.6 

C A L C I NED QU I C KL I M E 
A R E  V A R I E D  - 

The outs tanding  f e a t u r e  of sodium ch lo r ide  ca lc ined  lime as compared t o  un- 
glazed quickl ime,  even when both  a r e  ca lc ined  under t h e  same cond i t ions ,  i s  t h e  
d rama t i ca l ly  lower C 0 2  a d s l r p t i o n  r a t e  of t h e  former. 

c h l o r i d e  ca l c ined  quicklime samples a l s o  show a completely oppos i te  t r end  i n  
t h e  d i f f e r e n c e s  between i n t e r n a l  and ex te rna l  GO2 adsorp t ion  i n  t h e  t e s t  samples. 

Fu r the r ,  t h e  sodium 

I n  c o n t r a s t  t o  t h e  c lear  r e s u l t s  of microscopic examination, descr ibed  i n  
Paragraph 2 above, i n  which t h e r e  were cons iderable  d i f f e r e n c e s  i n  t h e  s i z e  of 
t h e  CaO c r y s t a l s  formed i n  t h e  unglazed l imestone which had been ca lc ined  a t  tem- 
p e r a t u r e s  of 900°C and 1000°C, c r y s t a l  formation wzs ex tens ive  i n  t h e  sodium 
c h l o r i d e  ca l c ined  lime even a t  low c a l c i n i n g  temperatures .  C r y s t a l s  which were 
comparable i n  s i z e  t o  those  formed i n  the  unglazed lime ca l c ined  lime a t  1000°C 
and 1100” were formed i n  t h e  sodium ch lo r ide  ca lc ined  lime a t  900°C. For t h i s  
reason ,  t h e  product  ca l c ined  a t  930°C would probably show an adsorp t ion  ra te  of 
about 50% 

When cons ide ra t ion  is  given t o  t h e  hea t -  
ing h i s t o r y  of normal quickl ime i n  lump form 
( p a r t i c u l a r l y  when ca l c ined  a t  low tempera- 
t u r e s ) ,  it i s  apparent  t h a t  t h e  i n s i d e  of 
t he  lump i s  ca lc ined  a t  lower temperatures  
than t h e  ou t s ide ,  t hus  making t h e  i n t e r n a l  
por t ions  more a c t i v e .  When simple c r y s t a l s  
a r e  r e g u l a r l y  d i s t r i b u t e d ,  as they  a r e  i n  
the  sodium c h l o r i d e  ca l c ined  l ime, t h e  
spaces between t h e  c r y s t a l s  a r e  not  u sua l ly  

time (min) blocked and t h e  m a t e r i a l  i s  h igh ly  porous.  
As they  a r e ,  t h u s ,  no o l s t r u c t i s n s  t o  t h e  
permeation of CO i n t o  t h e  lump, it may be 

&@~~‘J“ 
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proceeds f a s t e r  i n t e r n a l l y  than  it does on 
t h e  i n t e r i o r .  
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On t h e  o t h e r  hand, when observa t ions  were made of  t h e  adsorp t ion  of  lime- 
s tone  ca l c ined  a t  1200°C, it was found t h a t  14% of t h e  unglazed l imestone 
changed t o  CaC03 while  CaCO 3 
sodium ch lo r ide  ca lc ined  quickl ime.  I t  goes without  say ing  t h a t  t h e  c r y s t a l s  
were l a r g e r  i n  t h e  l a t t e r ;  however, it i s  be l ieved  t h a t  t h e  space between t h e  
c r y s t a l s  was incomparably lower i n  t h e  case o f  t h e  l a t t e r ,  owing t o  t h e  fus ion  
o f  t h e  c r y s t a l s  and t h e  f u s i o n  o f  t h e  impur i t i e s .  I t  was f e l t ,  however, t h a t  
t h i s  g r e a t  d i f f e r e n c e  could not  be  s o l e l y  a t t r i b u t a b l e  t o  d i f f e r e n c e s  i n  t h e  
adsorp t ion  r e a c t i o n  (d i f f e rences  i n  a c t i v i t y ) .  

formation ba re ly  reached 1% i n  t h e  case of  t h e  

We would l i k e  t o  conduct f u r t h e r  d e t a i l e d  experiments i n t o  t h e  b a s i c  causes 
f o r  t h e  r educ t ion  i n  t h e  a c t i v i t y  o f  sodium c h l o r i d e  ca l c ined  quicklime t o  
determine whether o r  no t  t h e  causes are assoc ia ted  only wi th  changes i n  t h e  
c r y s t a l  s t r u c t u r e  o f  whether t h e r e  a r e  o the r  chemical causes  a s soc ia t ed  with 
t h i s .  There may be ,  f o r  example, a formation of  t h e  so -ca l l ed  sa l t  g l aze  on 
t h e  s u r f a c e  of  t h e  CaO c r y s t a l s ,  o r  i t  may b e  t h a t  t h e r e  i s  what may be c a l l e d  
t h e  i n e v i t a b l e  presence o f  r e s i d u a l  ch lor ine  i n  some form o r  o t h e r  i n  sodium 
c h l o r i d e  ca l c ined  quickl ime o r  perhaps,  r e s idua l  ch lo r ine  i n  t h e  form of  C l ' .  

5. Conclusions 

When quickl ime is  brought i n t o  contact  wi th  dry  C 0 2  a t  normal atmospheric 

p r e s s u r e  and a t  temperatures  o f  500-7OO0C, t h e  C 0 2  combines wi th  t h e  CaO 

d i r e c t l y  t o  form CaCO 

he id  a t  6 3 0 " C ,  and t h e  quicklime ca l c in ing  condi t ions  (unglazed, sodium 
c h l o r i d e  ca l c ined ,  c a l c i n i n g  temperatures)  were changed, t h a t  a h ighe r  volume 
o f  C 0 2  was adsorbed by t h e  samples which had been ca l c ined  a t  low temperatures .  

I t  was found t h a t  p o r o s i t y  was reduced i n  t h e  so -ca l l ed  g lazed  quicklime and 
t h a t  t h e s e  samples adsorbed only a small volume of  CO I t  was p a r t i c u l a r l y  

apparent  t h a t  v i r t u a l l y  no adsorp t ion  took p l a c e  i n  sodium c h l o r i d e  ca l c ined  
quickl ime which had been ca l c ined  a t  1200°C. I t  i s  be l i eved  t h a t  t h i s  i s  an 
except ion  t o  t h e  c r y s t a l  formation process  t h a t  t akes  p l a c e  during t h e  de- 
carbonat ion  of  quicklime. I t  was found t h a t  t h e  adsorp t ion  r a t e s  i n  sodium 
c h l o r i d e  ca l c ined  quickl ime were lower than  those  i n  unglazed quickl ime.  
preponderant  i n f luence  of  ca l c in ing  temperature was demonstrated by t h e  ac- 
c e l e r a t e d  formation of CaO c r y s t a l s .  
sodium c h l o r i d e  during c a l c i n a t i o n  was c l e a r l y  demonstrated by t h e  d a t a  con- 
cern ing  i n t e r n a l  and e x t e r n a l  adsorpt ion r a t e s  i n  quicklime. 
l i e v e d ,  however, t h a t  a l l  of t h e s e  e f f e c t s  are a t t r i b u t a b l e  s o l e l y  t o  t h e  s i ze  
of  t h e  c r y s t a l s .  

I t  is  found, when t h e  C 0 2  r e a c t i o n  temperature was 3' 

- /26 

2 '  

The 

The p o s i t i v e  b e n e f i t  of  t h e  presence of  

I t  i s  not  be- 

In  any event ,  CaO adjorptior? o f  CO, p rovides  a means by which t h e  chemical 
L 

a c t i v i t y  of  CaO may be measured. I t  i s  be l i eved  t h a t  it can be p o s i t i v e l y  as- 
s e r t e d  t h a t  experimental  methodology need not  be l i m i t e d  t o  t h e  p a s t  method o f  
de te rmining  a c t i v i t y  on t h e  b a s i s  o f  hydrat ion.  
ser ies  o f  s t u d i e s  on t h i s  ques t ion .  

We would l i k e  t o  conduct a 
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